A ready-to-use fluorimetric biosensor for superoxide radical using superoxide dismutase and peroxidase immobilized in sol-gel glasses.
In this work, a highly sensitive fluorescent biosensor for quantitative superoxide radical detection, based on the coupled reaction superoxide dismutase-peroxidase enzymes and the use of the probe Amplex red, is described. Superoxide anion radical was produced via oxidation of xanthine by xanthine oxidase. Dismutation of superoxide was catalyzed by superoxide dismutase, generating hydrogen peroxide, which reacted stoichiometrically with the nonfluorescent Amplex red, in the presence of peroxidase, yielding the red-fluorescent oxidation product resorufin. The coupled superoxide dismutase-peroxidase system was immobilized in a single sol-gel matrix. The enzymatic activity of the encapsulated superoxide dismutase-peroxidase system was nearly identical to that of one of the soluble enzymes, indicating that sol-gel encapsulation preserved the hierarchy of the enzyme's activity. Specificity and reusability of the encapsulated system for up to four cycles were also demonstrated. The fluorescent biosensor was able to detect concentrations of superoxide as low as 20 nM in phospholipid model membranes composed of saturated or unsaturated phospholipids. These facts make this biosensor a simple, reliable, and highly sensitive method with a potential use in biological systems, food, and drinks.